Evidence for accelerated tauopathy in the retina of transgenic P301S tau mice exposed to repetitive mild traumatic brain injury.
Chronic traumatic encephalopathy (CTE) is associated with repetitive mild traumatic brain injury (mTBI) in the context of contact and collision sports, but not all exposed individuals develop this condition. In addition, experiments in animal models in several laboratories have shown that non-transgenic mice do not develop tauopathy after exposure to repetitive mTBI schedules. It is thus reasonable to assume that genetic factors may play an etiological role in the development of CTE. More than 40 mutations in the tau gene are known to confer proneness to aggregation and are thought to cause neurodegenerative diseases including frontotemporal degeneration (FTD). Transgenic mice harboring these mutations can be used to ask the question whether repetitive mTBI can accelerate onset and course of tauopathy or worsen the outcomes of transgenic disease. In this study, we exposed mice harboring the tau P301S transgene associated with FTD to repetitive mTBI schedules by impact acceleration (IA) that we have previously characterized. We explored the progression of tauopathy in the retina and neocortex based on density of neuronal profiles loaded with tau pS422, a marker of advanced tau hyperphosphorylation. We found that the density of tau pS422 (+) retinal ganglion cells (RGCs) increased twenty fold with one mTBI hit, a little over fifty fold with four mTBI hits and sixty fold with 12 mTBI hits. The severity of mTBI burden (number of hits) was a significant factor in tauopathy outcome. On the other hand, we found no association between repetitive mTBI and density of pS422 (+) neuronal profiles in neocortex, a region that is not featured by significant TAI in our repetitive mTBI model. We observed similar, but less prominent, trends in tauopathy-prone transgenic mice harboring all 6 isoforms of wild-type human tau without mouse tau. Our findings indicate that repetitive mTBI accelerates tauopathy under diverse genetic conditions predisposing to tau aggregation and suggest a vulnerability-stress model in understanding some cases of acquired neurodegenerative disease after repetitive mTBI.